We use the Ramanujan's master theorem to evaluate the integral
where m and l are complex numbers for which the integral on the left side converges, Γ(s) is the gamma function, ψ(s) = Γ ′ (s) Γ(s) is the digamma function, ζ(s, n) is the Hurwitz zeta function, and the polynomial P n (s 1 , · · · , s n ) is defined by P 0 = 1 and
where Y n is the familiar Bell polynomial. The first few values of the polynomials being:
Proof. Zave [1] proved the following series expansion:
n k . We first recall that H (1) n = ψ(n + 1) + γ γ being the Euler's constant, and
for s ≥ 2. Now recalling the Ramanujan's master theorem [2] which states that
gives us our result whenever m and l are chosen such that the integral is convergent.
Substituting n = 1 in our result Theorem 1 gives us:
Corollary 2.
∞ 0 x l−1 (1 + x) m+1 log(1 + x) dx = (ψ(m + 1) − ψ(m + 1 − l)) · Γ(m + 1 − l) · Γ(l) Γ(m + 1) .
